Ab initio molecular orbital calculations on specific interactions between urokinase-type plasminogen activator and its receptor.
Cancer invasions and metastases are controlled by various proteases. In particular, the binding of urokinase-type plasminogen activator (uPA) to the uPA receptor (uPAR) existing on the surface of cancer cell is considered to be a trigger for cancer invasions. In the present study, we determined the structure of uPA and uPAR complex in water and investigated the specific interactions between uPA and uPAR by ab initio molecular orbital (MO) calculations based on fragment MO method. The result indicates that the 20-26 amino acid residues of uPA are important for the binding between uPA and uPAR, and that the electrostatic interactions between the charged amino acid residues existing in both uPA and uPAR have large contribution to the binding. The influence of crystal water molecules existing between uPA and uPAR was also investigated to be significant on the specific interactions between uPA and uPAR. These results are expected to be informative for developing new medicines blocking the binding of uPA and uPAR.